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(54) DIAGNOSTIC DEVICE FOR DRIVE CONTROL DEVICE OF FUEL INJECTION VALVE. AND DIAGNOSTIC DEVICE 
THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a diagnostic device capable of 
diagnosing highly precisely a drive control device of a fuel injection valve, 
and highly precisely diagnose the diagnostic device itself. 
SOLUTION: When a valve opening current does not reach a determination 
value 1 in a valve opening current diagnosing window, a failure diagnosing 
circuit diagnoses the existence of abnormality in a drive control device. 
When a holding current comes to a determination value 4 or more, or a 
determination value 5 or less in a holding current diagnosing window, the 
failure diagnosing circuit diagnoses the existence of abnormality in the drive 
control device. After a power source of solenoid is turned off, the drive 
control device and a control unit are operated during a prescribed time to 
transmit a injection signal for disgnosis to the drive control device. At that 
time, the drive control device is diagnosed to be normal if the failure 
diagnosing circuit 8 is normal. When the failure diagnosing device diagnoses 
the normality of the drive control device, the failure diagnosing circuit is 
diagnosed to be abnormal. 
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w) 9 f FznTfrt><Dfflmm$i^)i'7>mu%.ffi 

[0 0 4 8] BP*. t2%ffi^$-iLt>tiZ>&mmm.Mn 
H*«*±5fcftoTH5. fit, #2«1WO*R» 

4) fc#LT#*&n*lM«B«it/W;*«* <**MB 
©Sf6T**0*T. S«»»ifflMi:t5«t5(:a: 

[0 0 4 9] ft*. COttHt»W»m>t>B. EGI'Jl/ 
-(EG I RL Y ; 9MV U~) HSONiSft, 

ws. aitypmnm mmmtttwm vbs»«s 

n, f ©»:0 F F i 5 C&oTI/^. AtttolC 
tt. H9S#«abTKWr-6i:, -f ^- y ->3 > • X-f 
7f (IGN. SW) 9^0Nt$nfc<fc#IC. 'fy- 
■r/3>-X<7f (IGN. SW) 9 
KJ:D«KU (EG I U ) llliONSn, I 
>y>a>HD-;i'a-7 ^©V'f 7uzj>\±=l— ^ 

•X^7? (IGN. sw) gOTFFt^nfctti: 

tt, I>y>3>hD- )l/OL--y h 2©-7-ri7P3>fcf 
a-^g^il^OFFtSJT. I>y>3>hD 
-;px--y h2©-7-f ^D3>tfo.— ^«»#i^Jt-5J; 

[0050] z.(D£?\zvt, mmm&mmffl*iz& 
Loflwmntf, sti*»*fiBi& 8 k: 
#wiiiB8 56iff ?&m®mmwx.zf&m&m®& s ©& 

IMMffttW-HUT. @10~I16©7D-ff-h 

[0 0 5 1] mi 0070-fv-Mt -f £^ -y a 
> • X-f ( I GN. SW) 9dtOFF*>f,ONi^ 

1 ~4 Sr'J-fe-y hf -5 (&*5. S-^'f V— fCO^T 



tf\ , ^wwrt^^^b (»c@^wfim8S8 a#©«tp«# 

G I U 1/-OF FM=nl77^J , r-f>vii'i'H7'f 
7 7 5 if A « >vxi7^ h*^-f yp-n-y h l©ig; 

[0 0 5 2] 01 l©7D-ft-Hi EG I U 
©JW*s5iBJ"r-5 7a — T&D, MZ.\t. lOmsecft 

i~&3mmmn^wtiiVTmm'?z>z.£\zti.2>. si 

lilt -iif—y v'a > • X-f y? 1 (IGN. SW) 9 
A^OF F*>ONA»SW£tS. ONTfetlti'J 
L, OFFTSWiS 1 2^ittf,, 

[0053] si 2Tf«< x->i/>mmmg.m 

/£) £fT5. X>Xh (X>^>f?ih) +-c*ntf. s 

1 3^vjI2k x>v?>0fe4JTJbn«. u^— >~r-5. 

S13T11 EG I UU— OFFffFBl75^©flS*ff 
5. 0f<&tlll U^ — >U, 1 TfcttfcfS 1 4^ii 

[0 0 5 4] SHtli, EG I U l/-^OF F LT. 
'f^' r >3>-X'f7f (IGN. SW) 9©OFF 

«feo %|S|#»flHlK8 e#©KI?^»f©fc*tc«l&lxigg 
W-T^fcX hp— JH-. ? h 2-^©«?j#y& 

&mfF*l7 7ifA<Dmi£)l'- : ?>&7jiV* — 3fe«f|W (0H 
10msec) 016©7D-fv-M:i 

-f^#r#J 0 j o bSrfToT^^^t^tcUff^ns 
(Back Ground Job ; BGJ) . 
[0 0 5 5] S2 1TI1 -f^X>y-> 3 > • X-f vJ- 
(IGN. SW) 9ASOF F^ONA^fiJ^T-5o ON 

t?*n«, x>v>s^ t t j -e$.o. ss[fiit^»fEiK8Sffl 

^fc-f >i?xd7^ H5-r^rL--y h 1 ©#cBSl^tff£f?;t 
5ilT, S2 2^jttfo OFF-e«.tl«. X>:x># 

»*WBB8ft»^fc'f>i?ij'i' H7-f7"x^7 h 1 
OSfeBt^WfttfTA&VitbT, S 2 5^jltr„ 
[0 0 5 6] S 2 2Ttt ^©^TKffli:, 3f^<K 
(TWDGDU) SJtHef -5. ^©^zKia^T 
WDGDUtabfttfS 2 3^il^., ^SE©^*S<T 
WDGDUT&tlfcTS 2 5^iitr 0 d©<t5t;, B?^* 
®«±©<fc^tffit5T. ^*fT^-a-s©«. ®:^»r 
|5ISS8tCj;^iSSc»^»f»S^r6]±$-&^fc4e)T-*'S>. S 

2 3TH A-y^-'J^JEi, BrJtffi (VBDGDU) 



(9) 
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S2 4^jt#., Ayr UttEOBDGDUrJ&ntfS 

[0 0 5 7] S2 4TI1 ^tWffnJ^^A^ 1 (MW 

««7t5. S2 5T-H ^WWpI^^^A^O 
SflHlS§8(Cj;S^Br7F:rFoI) iC-fcyhLT, *7D-$ 

s#©«»*w**fTfsfc»©;w-'3 1 >T?*s. ** 

^JAti 1 0ms e c«K*ffSnS. 
[0 0 5 8] S3 1TH, -Y£fX;/S'3> • X-f yf 
(IGN. SW) 9*. OFF*, ON*, ON^OF 
F#>, £flJ5£-r<i>« OFFT'SntfS3 3A.i^, ON 

■c*ntfai»»»firB8 a*oss:i»»»fsff*.*ttJBT? 

N^OF FT&tlfcfS 3 2^ittr. S3 2fll ^7 
- 1 ~ 3 >i7 > h SrM$&-r-5o 

[0 0 5 9] S3 3TI1 ^-fV-l©*^7>h|ti: > 
BfJgffi (DGNDLY1) <fc. SitttT*. ^L-T, * 
-f V- 1 0*>»M^DGNDLYltSn(fS 3 4 
^jt*, MV-l©*^>hKDGNDLYltib 
n«U^->T*. S3 4TB, ^-fV- 1 £#itT 

i~#6««, #iafB»=»bT. musmm-cmkmii 

f-5 (H8©^-f 5>^ + -h#R8) . &*S. il 8 

K-Hfr&tB (ONSBK) ^snsiiCft^T^ 
•5. 

[0 0 6 0] S3 6TI1 ^-f?-2C*'?>Mt. 
m^ffl (DGNDLY2) £. *VcMfTZ>. flT, * 
-fT- 2 0A^>hfit^DGNDLY2TfetltiS 3 7 
^it*, M?-2©*^>htt<DGNDLY2tli 
n«U^— >-T-5. S3 7f(l ^-fV-2 
5. S3 8TI1 #WrFol7^^B^ 1 (%Rt»KflBltS 

[0061] S3 9T-H Bmm&&mmi£7 ? ? m 

t77^) *»0^l*»*fJJWr-r*. OT'&ttfcfs 4 O'v 
it*, 1 T*fttf#l$#«£2tVO>-5©TS 4 3^it 
ti 1 . S4 0TH i5"fV-3W*^>hffli:. Bf^fit 

(DGNTIM) £, «rtfc«-r-5. ^LT. 
W*^>N«tSDGNT IMT&*lfcfS4 1 ^jt*-. * 
-f V — 3 <Dj] *J > hfit<D G N T I MT&tUSU — > 

[0 0 6 2] S 4 1 tli, ^-fV-3^^ih-r€) 0 S4 
0tt5 (&i5, Z\<Dy7#\±, IGN. SW9WOF 



F^fcA*-y^7^y-r^>) . -75, S4 3T'te, »0r|p] 

B«»«S77Wn?*o. ^w^wieiss8 a**** 

[0 0 6 3] ■?- bT, ^i-y^X>>?>7>7 ,, ^tT7^ 

iiT. SJC^WlslK 8 \ZW%&$> 0 . -f>vx^^K7 
-ifrL-y h l*JE«f'fP«)T^T^S*S*&#»fT 

43, CtD77^«, IGN. SW9©OFFt£fcA*yi7 
7 7 7"LT, -f>yii'^^'f7'a-7Ml;SW 

[0 0 6 4] fLT. S4 4T«, 5 ^ 

-OtLT. ^@&R(Oafi:Ml»»f|§|RS8g»Ottl«»»r 
ti.Z\Zffi?LZ>&?\Z-tZ>. S4 5TH ^WfFBl7^^ 

KSfCiAiipCtS. S4 6Trtt. EGIUl^— 
OFFflFBl7 7^-»l fC-fey hLT, KtfiLfcHll© 
7D- 9^ — MCiS^T, EG I U V— 1 1 £0 F F £ 
x>> ! >n>hD-;i/rL-5/h2^cD^7a«S<&^ 

[0 0 6 5] 114©7D-ft-Kt f >^x^ 
7"l-y h 1 ©ScWBtlC, 5Pxy^>7£**T 

10msec S 5 1 ^»ffFPl7 

5 if AW* 0AU^**l^-ra. 1 -CfttlMWrfflP^rA* 
aiTV^WT, S 5 2 'viltf . — 7j . 0 T&ftWf^BrflF 

[0 0 6 6] S5 2TH -f >yi7^ H^'f 7.3.x y 

h&^fij^ 7 ^ y* 1 a» o *€r«^-r-5. 0 T?*ntf . 
-f >yii>^ K5-f 7"ar7 h l teiE^Tra&.s©-?. * 

7D-^7t5. -77, lt'ibnH -f>vx^^K 
7^7ar7MBMt355©T, S5 3^ittr„ S 
5 3tlt f i7^X>y>7>7*M77^A^l t 

LT ('T >i?^2? K7-f7"ar7 M ©&|Sf»r*iJSL 
T^x-y^X>>'>7>7$:*tT$-e-T) . *7D-$ 
UTT*. a*, **£7x^x>^>^>7.£*T:7 

^ifA\t, fflitimmmmm?&8<D&c»\zm®-?z>m& 

mT'$>Z>%i£>1b3§;X.t>tl2>C£frt>, IGN. SW9© 
OFF 4v\*-y ?7 > 7«-&-r, jfcft«fcWtffrtonfcl* 

[0 0 6 7] HI 5©7D-ft-Mt ^SffJii*-^ 

-5. £©S>3 7©*SJ& (^#Ji^*-7 7^»0-* 1 'v© 
^ft) «, 1 60D7O-^- htCiSttS'f 

&mmme>m'frmi&mj£\zm^*>n2>z.2i\ztiz>. bp 



(10) 
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S6im &mn~*i7 5>ifA, Bwmi^auT 
<&*u£. i£#rifw#ffiT^&^©T% K^^^i^it-r 

[0 0 6 8] S6 2TH, ^"T V- 4 ©# ^ > h £|H§£j 

(DGNDLY4) fLT, 
4©*^>hI^DGNDLY4f*n(iS 6 4^it 

i'-1 , 7-4©*'?>h@<DGNDLY4fStia 
U^->-T^„ S6 4TH ^»f#Jji*-7^^1 

[0 0 6 9] S6 5T*(t ^-f?-4^^U7LT, * 
7D-^7t^. @16©70-ft-Ml f>v 

*f£Wfzfrfrzm i ~~m 3 ^cmmm^ii Lxmmrz 

[0070] S7im mmm-ziy^y-Arfofrifr 
^w^-r-So l-esnti, 3 7 2^11*.. oT&tuis 

7 4'vjttf. S 7 21rH ^SHt^'H i *LoA^H] 

iraiE?itt;:f£K)LT^££^#TU S7 7^ittf 0 - 
7j> H i T&tlt;^ -f >> 5 xi7^ Y^-iy=L-y h 1 « 

if. 

[0 0 7 1] S7 3TH -f >^x^^ H^-f ^J-rz<y 
1 iC-fey hL-T\ S 7 7 ^ittf. £ 
fc. S7 4TI1 mmVToSyyy'BtfOfrlfr&nmT 
5. nr*fttf. %Ml»»rEIIS8g#<DiKI«»0r«tflFnr 
SttTt^ -5 #!§-?£>•£>©-?. S7 5^ittr„ — OT 

*i»»»riaiS8t>*i»si>wratt»-cttftt»©-rf. -t 
©£i;S 7 7^mts. 

[0 0 7 2] S7 57tt, tlifl^SHi^Lo^^l 

fc) . Lo W >^x^^B»ttiE«T*«) .fc&ofc 
S 7 T'sjttf. 

[0073] -75. mmm^H i -pa&ntf. 

HK8i#ttiE^CfPI&bT^-5i#»fU. S7 7^if 

tr. S7 7m ^WiWi^y y y"— o tit. 



[0074] sfc, ^nffimmzznte, m^mmmm 

(Tr2) JMff£a*ftf$£nrflgttftfttti£»0r 
tltf. /t5»r'JtE5*«l h^y^JXy (Tr 1) 

[0 0 7 5] ***»lBTtt, M#«git^»f<i?^ 

h l^©S?fr • «Cl»0#*t*»Wr-r*Jia:*«l?*-SIli: 

[0 0 7 6] fiP^. #3fcK#ttfc«fcntf. -T^n-y->3 
> • ^ (IGN. SW) 9#tOFF£ft, -T>v» 

>^x^^ffiid«ag*t»ffctife^tc*j^Tt>, Bfjeaam 

tt. EG I RLYll^LTDy 7 7ffliI (fWffll 
BHMM) 5iSLfcJ$iLT, I/y>3>hD- 

>yx^^ h'7<7'az.y M^a«t5. Hot*. 

>vx.y ymmmmtemtctiT^zfrib. ^.m^mm 
tM^ni^nifc-r >> 5 x^^^i))^^«o \zm 

*m$iLfz®&\z\z, &m&m®9&8\zm%&&z>tm 

[0 0 7 7] ^£9. *3tffif&mT'\t. -(>i?x.yym 

mnm&ffititz^giflrTiz&^T, mmmzmam^^ 

mm» 8 ifi. iE^t, -f >v ! x^i5'^i!jm*^$!lffll$tl 

tmmvtzt^\z\t. &mmm®&8 \zm^$>^tm 

[0 0 7 8] -f>yiJ^K7 

'fy^-y hi (Dmmmm^mt. &m&m®&8&% 
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[oo7 9] -r >i/^?5>%Lmnmm*iu 

t ^iC-f > y i i7 ^ffiftig*i4A ^ ft. ^TlEft 

E#£W*.3tKSiTfc. ttB»ffi|al&8#<3tl«LTt><& 
[0 0 8 0] CWCttU *^*»»7?tt. -f>5?x* 

iramfflic-^TW:. ft»^l«lilS&8g#rofti£^»r©;t* 
«tt4U^±5l:LtOT. ±8B©«k 3 

[0 0 8 1] xfc. *£Jft&lBtt. -f>yi^^H7-f 
7i-7 h 1 QttB*Rff*fr>t*ttKUfr»rlelft8 

*©»ffiis*K:*:?^TS*©#ai£te»r-r* ©T&.5 

0 8 (A8M&M) K*Lfc«k-5K:. i»St«*©:firF 
«*0*»6Wfi«!IBHiia«fc U**KL olfAiL o ijtt 

-yM 0ttl*IM^b>ttttNtm*rSB8 £#©»»» 
Mr ©»Wf —M |6]± * it -5 £ <t *tTf * 5 . 
[0 0 8 2] *£tt&ffiTtt&AffilCjK$HIt 

(-r>vx^^yi^y-r H) 4£«;$.;fc6&«©i*i 

©-ete&<. 'J>j4<tt»iojBfi*»# «>isx.tr* 
VW-fF) 4£«AfcM*®E«tK {*R»*»*SC (fSft 
i£&£*f, &M#-hrt'*»&<t:) . JRttJgffi (J&S^ 

*ntf, *38H3W:afli-c*<5t>©-c**. 
[0 0 8 3] mftnm&wrv* 

<, OTA.t£H#«8K>gft*tt©£<b4$tt (>»mtt&£ 



£-s>t>©-e&3„ 
[01] *58iffl^nyJMi 

[0 2] *fg9!©:/CIy*;|llj£H 

[0 3] *%HjcoyD.y^«fiS;S 

[0 4] *B9!©— *M»J^«a->*5SMIIffcH 

[05] n±3Hi»iiir«ij-««[i*Hiiit^ k owni««ift 

RWTS^-f 5>^r-F 
[0 6] n±Hlg«ttK:«it«ttl«»MfSK8lcj:«tt 

[0 7] n±^Ktt£*i*SttPMMffBB8 g#©& 

[0 8] H±*M*ttlc:&t?SttMt»ffBB8gJt©tt 

[0 9] H±*il»l8K*W*EG I UU— ©«»*W 

[010] H±*M»J8K:^W-*7D— ? + — h Mzy 

[0ii] m±Mffimm\z%>wz>yu-?-*—Y (egi 
■j v—wm 

[012] Hi^fcJEMBfcisW-S^a-^-h (SBt 
WffFBlWffli) 

[013] m±^mmm\z&i<i2>7n-^*-h mm® 
[0H] ra±*M»»fc*tt*7D-?r— h mwiffl 

[015] H±*Jfi»JBk:te*t*7a-^^-h OftWtd 

[016] ^WlttttS^D-fY-l- (»»fM 

[017] ra±*jfi»iB»c*»t«»aiS"fv-»*Biwr 

-50 

[018] n±ftllH*ttf=:&l*«|»rJIiIMMre • ««f^ 

ffi^Kf^^ > H©4^o-Mssti"f 5 ytff-\— 

h 

[«F*©««] 

1 ^>vxi7^ F7<^a- 7 F (8*£W»#©ig 
SiK^SB) 

KB) 

3 iMffllHjB 

4 -f >S?x* * V -fH 

5 AyrUiff 

6 #JEIhJB 

7 «KtttHl9K («§SM^tti#©) 

8 &m&miBi® mftnm&m^®, &wnm&m 

#&) 

9 -f £f--> 3 > • x< 

10 D/U U U — 
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mrnmrnm 
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1 OFF 
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[010] 

(a) <=-> t 5<X 



■ EGI V U-OFFf^7 5^0 



— S2 



C 



RTS 
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[03] 



"7!T 



5 



35" 



v. , 

\&zmmmk. jj 



[04] 



[0 6] 



to 6/T ELY 



j5 



Bl 



6 



B2 



id: 



warns 



Trll m. 



1 — H«g<*a2K 




Tr2 



4 *y*i» 



ON 



Hi 



Lo 



Hi 




Hi ffi^Efc 



OFF 



Lo 



u.« Lo 



/ 



[Hi 7] 







aw 
































MflmEM?*!'- 


n?-4 
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(e) mi 



(D IGN.SW OFF S ft 6 » 

®feHS®^tt»^T^6o (»Jl/-«art»^«IGN-SW OFF- 

©ECM * £ D/U^tff®^»f«ie«^^X*W^* 0 
<SK > s> x * *«8i*<*T(, >©TSm^^tt Hi S^IC 



^ 10ms JolT) 






S53 

i 





«3) IGN.SW OFF*'<v 2 T?7KLtH* 



[08] 



ICS- SI 



« "L 

#2 



AM #4 
16 



OFF 



"I OTP 



ON 



=t 



J-U4- 



wet 



5 



(MM) 



[0 9] 




IGN. ST QS^tfllOL SI**eS0U* 
IOLSf (ffPftlt7^g#I^BfOFFt5 
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[011] [015] 

(b) EGI U V-UU &W&\&?>WL%MiLZ> Job 




C ) 



[01 8] 



ON 



WSL (A) 



rtV- 



OFF 
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[012] 



(c) SB^Bfl^pJ 




S25 



END ^ 

^ DBack Ground Job : — ^^§(10ms^^), 
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1 3] 



(lOms Job) 
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[ m-lffjh [~S34 



I 



S35 



<DGNDLY2 




S36 



^DGNDLY2 



»^-2f?jh f~ S37 
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^Brfp^^-^ | — S38 



CDGNTIM 
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7t7B(2<2)-0 r 
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— S45 



S43 
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S44 
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